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Purpose: Provide the steps in determining the size of a sample needed for auditing purposes, and
the process to follow in obtaining and extrapolating that sample.

Summary of Steps in Process:

L
IL.

II1.

IV.

VL

VIL

VIIL

IX.

Data Need — Identify the data that is needed and the time-frame it is for

Data Query — Produce the data from pre-established DRIVE queries, or request that
the information be produced from a customized query

Data Transfer — Transfer the data to the statistician who is in charge of producing the
sample

Data Analysis Phase I — Analyze the produced data to determine the number of
records, the total dollar amount, and the distribution of the data

Data Analysis Phase II — Based on the distribution of the data, decide how to segment
the data. Once it is segmented, get the mean and standard deviation for each segment
from SAS, and enter this information into RAT-STATS to determine the sample size
needed for the specified confidence interval

Sample Size Determination — Consult with the person requesting the sample to
determine which sample size is the best given their time and staff constraints.
Samples with a higher confidence interval and precision mean auditing more records.
There is a tradeoff in accuracy and time that must be agreed upon

Sample Selection — Once the size is agreed upon, use RAT-STATS to produce
random numbers which are then used in SAS to pull a random sample from the
original data from step II

Sample Submit — Provide the random sample to the requestor and maintain a copy for
historical record. Document the process so that the sample can be matched if
necessary

Extrapolation Process — After the sample has been audited, the requestor will then
enter the dollar amount that should have been paid for each record, and return the
sample to the statistician who will then use RAT-STATS to determine how much
should have been paid for all the records from the original dataset. This information
will then be returned to the requestor. This process will also be documented for
potential use in legal matters
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Detail of Steps in Process

I. Data Need: Section chief/staff express a desire to obtain a sample for auditing purposes. The
sample and purposes will be unique to each requesting section, with the overall process for
obtaining the sample consistent as a whole. The data will be queried for a selected time period.

II. Data Query: If the section chief/staff usually obtains data from a query that has already been
setup up in the DRIVE system, then he/she will run the data for the time period and provider of
interest for the sample. If there is a need for a data query to be designed for this purpose, then
the staff person in charge of generating DRIVE queries will be contacted to design the query and
produce the data.

III. Data Transfer: Once the data has been successfully obtained, it will then be forwarded to the
staff statistician in charge of producing the sample (Bradford Woodard). The data will then be
analyzed to determine the appropriate sample size.

IV. Data Analysis — Phase I: The following example will detail the steps for determining
sample size using SAS and RAT-STATS:

The following is the first SAS program run in order to determine what the data looks like. It
calculates the total number of records in the database, along with the total amount paid for the
selected time frame. The amount paid will be the variable used to determine the sample size.
The output from this program will demonstrate how the data is distributed by the amount paid.

Based upon the distribution of the amount paid, a decision is made about how to break the data
up into groups. The goal is to divide the data into smaller groups with smaller spread so that the
needed sample will then be smaller. The following program breaks the data into two groupings
to be used to determine the sample. It has 16,303 records with the amount paid totaling
$665,050.44.

It should be noted that the following example uses two strata. If there is only one stratum used,
then simply follow the same steps and use only one stratum.

SAS Program for Step 1:

data t1 t2;
set library.data ;
if paid < 40 then output t1;
if paid >= 40 then output t2;
delete;

ods select moments quanitles;
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proc univariate data=t0;
var paid;
title1 'claims details all';
run;

ods select moments;
proc univariate data=tl;
var paid;
title1 'claims details < 40'";
run;

ods select moments;
proc univariate data=t2;

var paid;

title1 'claims details >= 40";
run;

Program Output:

The output below will provide the detailed distribution from the data.

claims details All

The UNIVARIATE Procedure
Variable: PAID (PAID)

Moments
N 16303 Sum Weights 16303
Mean 40.7931326 Sum Observations 665050.44
Std Deviation  3.64236471 Variance 13.2668207
Skewness -0.498859 Kurtosis 4.82754539

Uncorrected SS  27345766.5 Corrected SS 216275.711
Coeff Variation 8.9288674 Std Error Mean  0.02852658
Quantiles (Definition 5)
Quantile  Estimate

100% Max 52.08

99% 49.56
95% 46.02
90% 46.02
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75% Q3 42.48
50% Median  40.92
25% Q1 38.94
10% 35.40
5% 35.40
1% 31.86
0% Min 3.54

claims details < 40
The UNIVARIATE Procedure
Variable: PAID (PAID)

Moments
N 7593  Sum Weights 7593
Mean 37.7373449 Sum Observations 286539.66
Std Deviation  2.34790663 Variance 5.51266555
Skewness -4.2593084 Kurtosis 39.4592012

Uncorrected SS  10855098.1 Corrected SS 41852.1569
Coeff Variation 6.22170594 Std Error Mean  0.02694475

claims details >= 40
The UNIVARIATE Procedure
Variable: PAID (PAID)

Moments
N 8710 Sum Weights 8710
Mean 43.4570356 Sum Observations 378510.78
Std Deviation  2.18849604 Variance 4.78951492
Skewness 1.40066684 Kurtosis 1.83759346

Uncorrected SS  16490668.3 Corrected SS 41711.8855
Coeff Variation 5.03599938 Std Error Mean  0.02344967

V. Data Analysis — Phase II: Based on the distribution of the data, segment it in order to group
the most data together to lower the amount of spread within segments. This is a process that will
take some judgment and will vary for each dataset. Once this determination is made, the
information is input into RAT-STATS to determine the sample size.
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RAT-STATS Sample Size and Random Number Process:

The mean and standard deviation from each of the seven segments of data in the output above
will be recorded for entry into RAT-STATS. An EXCEL spreadsheet will be setup to reference
this information. An example EXCEL table is below:

Std Start
Strata Mean Dev N Sum Sample | SMean | SSt.Dev. SSum Start End Num
s1-<40 37.74 2.35 | 7,593 | 286,539.66 110 37.80 1.87 | 4,157.58 1 7,593 1
s2 - >=40 43.46 2.19 8,710 | 378,510.78 110 43.18 2.10 | 4,749.66 | 7,594 | 16,303 7,594
Sum 40.79 3.64 | 16,303 | 665,050.44 220 40.49 3.35 | 8,907.24

The Sample numbers already appear here. In real time, they will be entered into the table after
going through the RAT-STATS process documented next. These figures are not known at the
start. The Start and End numbers are determined by the Sum of records in each Strata. These
are used in RAT-STATS later on to determine where the random numbers start for each strata.

Once in RAT-STATS, select the Sample Size Determination, Variable Size Determination,
Stratified button as shown here:

i, RAT-STATS 2007 =10] =]
Randorn Murnbers  Attribube Bppraisals  Wariable Appraisals | Sample Size Determination Help

/ Wariable Sample Size Determination  * Unrestricked ¥

) i . Stratified
attribute Sample Size Determination

Department of Health and Human Services
Office of Inspector General
Office of Audit Services

RAT-STATS 2007

Version 2
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Next, enter the number of strata, 2 in our example. Check the All boxes for Confidence Level
and Precision. Check the box with Total Sample Size is Unknown. Click the Output To Text
File and Screen button. It will ask you where to save the file when you click it. Name it and
save it to the correct location, then click OK.

inj. Stratified Yariable Sample Size Determinatio -10O| x|

Confidence Level
Number of strata |2 HV—I_
"

a0k v 95%

v 90z v 99z

Ir-- Tatal sample zize iz knowe: v A&l *
Determine the optimum allocation

{* Tatal zample size iz unknown — Precizion

W 1% v 10%
WV 2% v 15%

—OUTPUT TO
HELF {* Text File and Screer #

Main Ment " Printer and Screen oK |

" Teut Filz, Printer, and Screen

EXIT {" Screen Only
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Next, enter the name, mean, standard deviation, and universe size for the first strata (from the

EXCEL table above) and then click Next.

Strata Information

Information for Stratum 1

Straturmn M arne |5-| PR
[Max. length = 16 characterz)

Estimated mean [27 74 — Stratum
MEXT | —
E ztimated standard dewviation |235—

PREVIOUS |
E stimated universe size IF"EEIS

EXIT ] 4

Do the same thing for each of the strata and then click OK.
Strata Information

Information for Stratum 2

Stratumn Mame |52. w =40
[t ax. length = 16 characters)
E stimated rmean |43_45 roo
HE=T | _
Estimated standard dewviation |2_1 q
PREVIOUS |

Estimated universe size |3?1 |

EXIT | QK |4—
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It will save the file to the location you indicated and display the results on the screen. The output
will look like this:

Windows RAT-STATS
Statistical Software
Sample Size Determination

THE ESTIMATES ARE BASED ON THE FOLLOWING ENTRIES:

NBR DESCRIPTION  -- MEAN -- -- STD.DEV. -- -- UNIVERSE -- -- RATIO --

1 S1-<40 37.74 2.35 7,593 48.33%
2 S2->=40 43.46 2.19 8,710 51.67%
- TOTALS - 40.80 3.64 16,303

Sample Sizes for Stratum 1: S1 - <40

Confidence Level

80% 90% 95% 99%
1% 25(%) 41 57 98
2% 7(%) 11 (%) 15 (%) 25 (¥)
Precision 5%  1(¥) 2 (%) 3 (%) 4 (%)
Level 10%  1(% 1(%) 1 (%) 1 (%)
15%  1() 1(%) 1% 1)

Sample Sizes for Stratum 2: S2 - >=40

Confidence Level

80% 90% 95% 99%

1% 27 (%) 43 61 105
2% 7 (%) 11 (*) 16 (*) 27 (%)
Precision 5% 2 (%) 2 (%) 3 (%) 5(%)
Level 10% 1 (%) 1 (%) 1 (%) 2 (%)
15% 1(*) (%) 1(*) (%)
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Total Sample Sizes

Confidence Level

80% 90% 95% 99%

1% 52 84 118 203

2% 14 (%) 22 (%) 31 52
Precision 5% 3 (%) 4 (%) 6 (%) 9 (%)
Level 10% 2 (%) 2 (%) 2 (%) 3(%)
15% 2(%) 2(%) 2(%) 2(%)

NOTE (*): One or more sample sizes were under 30. The generated
sample sizes were the result of mathematical formulas and
did not incorporate management decisions concerning the
purpose of the sample or current organizational sampling
policies. You may need to increase the sample sizes in
order to be in compliance with organizational objectives.

It lists the appropriate sample sizes for each stratum and for the overall dataset.

VI. Sample Size Determination: Program Integrity will utilize a minimum 95% confidence
level and 5% precision level. Because there was little standard deviation within each stratum
above, the number of recommended samples to obtain the minimum confidence and precision
levels is small (3 for stratum 1, 3 for stratum 2, and a total of 6). Program Integrity must sample
at least 100 total claim details for all samples, with at least 30 records from each stratum. This
yields robust, sound statistical estimates. The RAT-STATS sample chart provides a guideline
and is not absolutely necessary to use. It simply gives some helpful breakouts if needed.

In the above example, in order to obtain a sample with the maximum 99% confidence and 1%
precision level, a sample of 220 records was selected. Selecting more samples than the
recommended 203 is fine. If the desire is to have the maximum confidence and precision then a
sample of at least 203 is needed. This gives a 99% confidence interval with 1% precision. This
simply means that the sample will give a paid amount dollar figure that we can be 99% confident
it will be within 1% of the actual dollar amount for the entire dataset.

VII. Sample Selection: For example purposes, let’s assume that the 99% confidence with 1%
precision was sufficient for the requestor. This means that at least 203 records will need to be
pulled from the 16,303 from the original dataset. The output above tells how many records are
needed from each stratum. This information is then entered into the EXCEL spreadsheet from
earlier, and used for reference in RAT-STATS to create random numbers. The table is provided
again here:

Page 10 of 21 PI Research Section




N.C. Department of Health and Human Services — Program Integrity
Statistical Sampling Operational Manual

Std Start
Stratum Mean Dev N Sum Sample | SMean | SSt.Dev. SSum Start End Num
s1-<40 37.74 2.35 7,593 | 286,539.66 110 37.80 1.87 | 4,157.58 1 7,593 1
s2 - >=40 43.46 2.19 8,710 | 378,510.78 110 43.18 2.10 | 4,749.66 | 7,594 | 16,303 7,594
Sum 40.79 3.64 | 16,303 | 665,050.44 220 40.49 3.35 | 8,907.24

The sample will need 110 random records from stratum 1, and 110 from stratum 2. Go back into
RAT-STATS and select Random Numbers, Single Stage Random Numbers.

=101 x|

w. RAT-S5TATS 2007

Random Mumbers  Attribute Appraisals  Mariable Appraisals  Sample Size Determination  Help

Single Stage Random Mumbers

Sets of Two Mumnbers
Sets of Three Mumbers
Sets of Four Mumbers

Department of Health and Human Services

Frames - Single Stage
Frames - Sets of Two Numbers

Office of Inspector General

RHiZ Sample Selection

zz Office of Audit Services

RAT-STATS 2007

Version 2

Next check the Yes button for the Do you want a seed number question. The seed number is a
reference number that the program uses to produce random numbers. It allows for the same
random numbers to be generated by someone else if they are trying to replicate the process. The
number at the bottom of a dollar bill can be used as a reference seed number:
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i, Single Stage Random Numbers 10| x|

Enter the seed number below
Do you want to enter a o

+
seed number? yes [2156120 e
Name of the auditfreview: |Strata1 ‘

) Sequential Order Sparez in Bandom Order
Enter the quantity of d P

numbers to be generated in: [110 [10 —

) Low Mumber High Humber
The sampling frame: fi [7.533
HELP —OUTPUT TO —— Click on File Hame[s] when the desired
[~ Printer output formats have been checked in the

[T TextFile OUTPUT TO box. File "ﬂl’l’lE[S]I —

Main Menu ' Acoess File

EXIT I FlatFile

CONTINUE | e——

Name the strata, enter the quantity of numbers to be generated and spares in case they are
needed. The sampling frame low/high numbers are where the strata begins/ends, as indicated by
the reference table. Choose “Output To” EXCEL file, click the File Name button and save it to
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the appropriate place. Then click Continue. The random numbers for this stratum will then be
generated. This process must be repeated for each stratum, 2 in our example.

Once this is complete, there will be two EXCEL files with random numbers for each stratum.
These two will need to be combined into 1 spreadsheet with all 220 numbers sorted from low to
high. This will then be imported into SAS to be used to pull the random numbers from the
dataset.

The following program is used in SAS to create the random sample:

data stratal;
set library.data;
if paid < 40;

data stratala;
set stratal;
length number 4;
retain number 0;
number = number + 1;
run;

data strata2;
set library.data;
if paid >=40 ;

data strata2a;
set strata? ;
length number 4;
retain number 7593;
number = number + 1;

data all;
set stratala strata2a;

proc sort data=all;
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by number;

proc sort data=library.randomnumbers;
by number;

data sample.samptot;
merge all(in=s) library.randomnumbers(in=t);
if sand t;
by number;

proc print data=sample.samptot;
title 'All Strata’;

run;

The program numbers each of the records in the 2 strata using the reference table to determine
where to start counting for each stratum. It then combines this with the 220 random numbers
generated to select those records where there is a match. The output is a sample of 220 records.
This is then saved as an EXCEL spreadsheet and submitted to the requestor.

VIII. Sample Submit: Once the sample is obtained it will be delivered back to the requestor who
will then begin the audit process. The statistician will keep a copy of the sample and process of
obtaining it for a historical record.

IX. Extrapolation Process: Once the sample has been audited, the requestor will enter the
amounts that should have been paid for each record in the sample. This information will then be
given to the statistician in an EXCEL spreadsheet. It will contain the paid amount and the

amount that should have been paid for each sample record. This will then be used in RAT-
STATS to determine the amount of money to collect from the entire dataset.

RAT-STATS Extrapolation Process:

Upon entering RAT-STATS again, select the Variable Appraisals, Stratified option.
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w. RAT-STATS 2007 ]
Random Murnbers  Attribute Appraisals | Yariable Sppraisals  Sample Size Determination  Help

=101 %]

Unrestricted

Skratified
Two-Stage Unrestricked
Three-3tage Unrestricted a
th and Human Services
RHC Two-5kage
R UnieBene rector General

Stratified Cluster e " .
Stratified Mulkistage udit Services

Poststratification

Unknown Universe Size

RAT-STATS 2007

Version 2

Next enter the name of the Audit, “Test” here, and the number of stratum from the sample, 2
here, and click the Specify Input File button. The input file is an EXCEL workbook that has
two spreadsheets. One spreadsheet will contain a column with the total number and sample
number of records in each strata. The second worksheet will contain a column with the
examined paid amount and the audited paid amount. Both of these are used to determine what
the amount should have been for the entire dataset.

Specify here where the input file is saved.
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isi. Yariable - Stratified Appraisal - |I:||5|

Mame of
Audit/Review |Test

Number of Strata I2 Specify Input File I—

Main Menu

EXIT

After specifying the input file, the box below will be displayed. Check the Examined and
Audited Values circle, the Complete Output circle, the Output To Text File and Screen circle,
and the Continue button.

Page 16 of 21 PI Research Section



N.C. Department of Health and Human Services — Program Integrity
Statistical Sampling Operational Manual

i, Yariable - Stratified Appraisal - |I:I|£|

Hame of
Audit/Review |Test

Number of Strata Ig

—Data File Format /
(™ Ewamined Values ¥ Examined and dudited Values Output
i+ Complete
" Audited Values " Examined and Difference Values
™ Surnmary
" Difference Yalues  Audited and Difference Values

-OUTPUT TO
HELP v Text File and Sm
™ Printer and Screen

M e CONTINUE | —

™ Teut File, Printer. and Screen

EXIT " Screen Only

Next, the box below will appear. This is where the locations of the two spreadsheets previously
mentioned will be entered. The first spreadsheet indicates the workbook with the total and
sample values for each stratum. Indicate which cell in the workbook has the first stratum’s value
for each.

The second spreadsheet indicates the workbook with the examined and audited values from the
sample. Indicate which cell in the workbook has the first values for each. Then click the OK
button.
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#cel Information - Stratified ¥ariable Appraisal

File Mame [H-45 ampling Process'PCSAPLSER0T572

The boxes below refer to the spreadsheet
containing the universe sizes and sample sizes.

Select the spreadsheet énter the cell location for the universe
FopCly j 1ze of the hirst stratum; e.g.. Al
Enter the cell location for the zample
zize of the firgt stratum; e.qg . B1

b2

o

—
—

The boxes below refer to the spreadsheet containing the sample data.

Select the spreadsheet Enter_ the cell location for the first |52

CtyS ample | <pEIARIRSIEAE: €-0.. Al

Enter the cell location for the first |2
audited value: e_g., B1

EXIT HELP QK

The summary printout below will be displayed:

Data File Summary

Sum of
S ample Monzero E xamined
Size Differences Values
[E20 [z [2.907 24
Sum of Sum of
Audited Difference
Yalues Yalues 47 |
|.00 {2.907.24

—
—

Dﬁl—

The screen output will then be displayed. It lists the Examined, Audited, and Difference
amounts for each stratum. The Next and Previous Stratum buttons will move between the values
for each stratum. By clicking the Additional Summary Info button, the Examined, Audited, or

Difference values for each stratum can be displayed.
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. Yariable - Stratified Appraisal =10l x|
Windows BAT-5TATS

Timne

[rate

Statistical Software
I 12127201 Stratified Yariable Appraisal I 2:20 pm

Audit: |Test

Name of input file:  |H-45 armpling Process\PCSAPCSEE01572 Recap.xls

. . Summary for .
Urniverse Size I 7593 Euamined!':ufalues Sample Size 110
[Stratum 1]

Mean I 3700 Standard Deviation I 1.87 Star{ﬁzrgnlirmr 018
Standard Error 1345
Skewness .41 Kurtoziz 403 [Total] .

Point Estimate [ 286386 ——

Confidence Intervals

80% Confidence Level 90% Confidence Level 952 Confidence Lewvel

Lower Limit IW IW IW
Upper Limit IW IW Iw
Precizion Amount IT IT IT
Precizion Percent IW IW IW
t¥alue Used |1 285366649005 [ 1 F5Ba53458203 [ 1981967489736

Mext Stratum

Additional Summary Info |<_ " OVERALL | P —

Previous Stratum

Previouz Screen | Main Henul

HELP |

The amount needed for extrapolation purposes is the overall 90% lower bound Difference
value. Click Additional Summary Info until “Summary for Difference Values” is displayed in
the green box. Then click Overall. This is the amount that should be recouped for the entire
dataset we are analyzing. It is the amount that should be refunded. In this case it would be
$659,460.
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i, Yariable - Stratified Appraisal 0] x|
Windows BAT-5TATS

Time

Date

Statistical Software
I 12A12/2011 Stratified Varnable Appraisal I 2:25 pm

Audit: |Test

Narne: of input file: {H:,5 ampling Process\PCSYPCSEEN 572 Recap #s

. . Summary for .
Urniverse Size I 16,2032 Difference Values Sample Size 29
[Owerall)

Standard Error I 2 196.65

Point Estimate I BR2.073

Confidence Intervals

802 Confidence Level 902 Confidence Level 95%2% Confidence Level

Lower Limit lw Iw %
Upper Limit Iw Iw lw
Precision Amount IT IT IW
Precizion Percent IW IW IW
Z¥alue Used [ 231551565545 [ 1 644853626951 [ 1 953963584540

Mext Stratum

Additional Summary Info |

Previouz Stratum

HELFP | EXIT | Previousz Screen | Main Henul

The final step is to enter the lower 90% Difference amount into the summary EXCEL
spreadsheet that has been referenced throughout the process. Then return this information to the
requestor, save a copy for historical record, and the process is complete.
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Std Start
Strata Mean Dev N Sum Sample SMean | SSt.Dev. SSum Start End Num
s1-<40 37.74 2.35 | 7,593 | 286,539.66 110 37.80 1.87 | 4,157.58 1 7,593 1
s2 - >=40 43.46 219 | 8,710 | 378,510.78 110 43.18 2.10 | 4,749.66 | 7,594 | 16,303 7,594
Sum 40.79 3.64 | 16,303 | 665,050.44 220 40.49 3.35 | 8,907.24
Recoupment using lower 90% Difference Amount= $659,460.00
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